Many years ago I introduced the term "premenstrual syndrome" to describe the numerous symptoms which occur in so many women during the week before menstruation; disappearing as soon as the menstrual flow begins. It seemed a more appropriate term than "premenstrual tension", because tension, though very common, is only a small part of the trouble. However, when, with Dr. Dalton, I began a more intensive study of the subject it became clear that the term is not a good one. The symptoms occasionally occur at mid-cycle, when they are presumably associated with ovulation; or they may appear during menstruation, or even, rarely, after it.
intolerable nervous tension or blackest depression which has broken up so many homes.
During the final week of the cycle many women experience great or small degrees of irritability which they may fail to control; depression which may lead to suicide; lethargy which may make it almost impossible for them to continue their work. Women air pilots may lose their skill and unaccountably crash (Whitehead, 1934) . French figures show that 84% of crimes of violence by women are committed during or immediately before the menses . In another series (Morton et al., 1953) it was found that crimes of violence had been committed in 620% of cases in the premenstrual week, in 19 % at ovulation time, in 170% during menstruation, and in only 20% in the week after menstruation. I am at present investigating this subject in collaboration with Dr. T. Christie, of Holloway Prison. I am also beginning an investigation into the cyclical changes of mood which occur in psychotic patients. The phases of the moon have been known since the most ancient times to influence their behaviour. How many of us, using the word "lunatic", have suspected that we were referring to the premenstrual syndrome?
In dermatology, a cyclical variation in symptoms is often to be observed. We saw, among our 87 patients, 2 with acne of the face, and 2 with acne of the shoulders and back, 1 with styes, 1 with seborrheeic dermatitis, 1 with eczema, and 1 with erythema multiforme, all occurring during the premenstrual phase and at no other time. Still commoner are premenstrual exacerbations of skin lesions present throughout the whole cycle. Dentists often observe cyclical changes in the oral mucous membranes at this time. In our series there were 2 with severe ulcers of the tongue. I am at present collecting further observations about this in collaboration with Mr. Norman Ainsworth. In the field of the ear, nose and throat, surgeons have been interested for at least seventy years in the hyperemia and oedema of the nasal mucosa which occur premenstrually and which may cause the regular monthly occurrence of sinusitis, vacuum headaches and rhinorrhcea. Respiratory disorder is represented too, for in our series there were 4 patients with cyclical asthma. Orthopiedics is represented by premenstrual backache, perhaps due to the hygroscopic properties of the nuclei pulposi (Naylor and Smare, 1953) and by a variety of aches and pains in joints and soft tissues which may well be due to hydropsy of fat (Copeman, 1949) . In the field of ophthalmic. surgery, one case of premenstrual glaucoma has been described (Lagrange, 1925)-a subject to which Dr. Dalton has recently given some attention. Finally, when studying our published series, we were impressed by two findings which can hardly fail to interest the obstetrician, the resemblance between the symptoms of our syndrome and those of toxiemia of pregnancy and the frequency with which the two conditions occurred in the same patients .
There is one common factor in all these widely differing disorders. In almost all cases there is a sudden gain in weight from 2 to 14 lb., associated in severe cases with oliguria, 6 pitting cedema and bloating of the abdomen, all relieved by a diuresis at the beginning of the menstrual flow.
A shift in the cestrogen-progesterone ratio may be responsible for this retention of water (Greene and , as witness the periodicity of the symptoms-for cestradiol and progesterone are the only hormones proven to fluctuate regularly throughout the normal menstrual cycle. Again, there is the complete relief of symptoms during pregnancy, when the secretion of progesterone is so high. We were early struck by the exceptions to this rule, the toxemic women whose symptoms were accentuated or who then came to suffer from them for the first time. Toxaemia of pregnancy and habitual abortion have long been suspected as being due to progesterone deficiency, but suspicions were dulled by the results of uncritical clinical experiment; doses of progesterone we would now regard as homoeopathic were administered in vain. An experiment is now under way with Dr. Sara Field-Richards in the Philip Hill Clinic at the Royal Northern Hospital in which "heroic" doses of progesterone are being used in an attempt to prevent miscarriages.
To me it appears that this hypothesis is too facile. Few disorders in endocrinology are so simply explained. On this hypothesis alone it is difficult to explain the occasional cases of cyclical but aberrant attacks, and the premenstrual hypoglycaemia observed by Morton and others (Morton, et al., 1953; Billig and Spaulding, 1947) . We must remember that the ovarian tides are not the only ones the moon appears to control. The adrenal cortex has also its ebb and flow, and it is tempting to follow Geiringer (1951) and to attempt in some cases to incriminate these glands as well. Dr. MacKinnon (1954) , working in part on my patients, has been able to show that fewer sweat glands are active during the premenstrual phase, and she suggests that this change may be attributable to alterations in adrenal activity. She cites reasons for suggesting that there is an increased secretion of adrenal cortical hormones in the premenstrual phase in preparation for pregnancy, initiated perhaps by a change in pituitary hormone activity. Landau (1954) has reported that progesterone produces general protein catabolism and salt diuresis, antagonized by adrenal hormones, an effect most distinct in partial adrenal deficiency. These observations must arouse the suspicion that some form of adrenal over-activity may play a part in our syndrome. On the other hand Geiringer has pointed out that the singular susceptibility of some women to allergic phenomena in the premenstrual phase points rather to a withdrawal of steroid protection from hypersensitive shock organs. One cannot but agree with him that no conclusions on pathogenicity can be drawn from our undoubted proof of the relief of symptoms by the use of the pharmacological action of progesterone.
In the work now in progress on this subject in my laboratory, the suggestions brought to my notice by Dr. John Sophian cannot be neglected. He has suggested that excess of cestrogen might cause the breakdown of adenomyosine into adenylic acid, which, as Homer Smith has shown, reduces the glomerular filtration rate in the kidneys. This reaction occurs in the myometrium, and it was therefore interesting to observe whether the premenstrual syndrome could occur in women after hysterectomy. We have found that it does. Not only does hysterectomy fail to cure the premenstrual syndrome, but it may actually initiate it, a fact which we have so far failed to explain.
Before we can solve these problems, we must await the evolution of more practical methods for the evaluation of the various adrenal and ovarian hormones in blood and urine.
Meanwhile, we want to relieve our patients. Some can be relieved by the orthodox methods of dehydration, the limitation of salt and water and the administration of diuretics, of which urea in full doses is still the best. Those who remain waterlogged despite these measures -an still be relieved by progesterone. I will leave it to my collaborator, Dr. Dalton, to deal with the practical details of treatment.
Dr. Katharina Dalton: Three brief case histories will best illustrate the diverse presentations of the premenstrual syndrome.
Case L-A mother of two young children put her head in a gas oven. On discharge from the mental observation ward she was reported as being "rational and genuinely sorry for her action, which followed a family quarrel". Three weeks later she was seen again. She was weeping, acutely depressed and anxious to take her life. Her husband readily confirmed that while she was normally happy and energetic, she always became depressed and irritable when her period was imminent, "she suddenly changes, she looks for quarrels, I can't do anything to please her". She was treated with 50 mg. progesterone and 2 c.c. mersalyl, and some sodium amytal to ensure a good night's sleep. The following day menstruation commenced and she was laughing again. She has since Temained on progesterone and there have been no further attacks of acute depression. Case II.-A housewife of 34 years was first seen in the early hours of the morning in an acute asthmatic attack. The severity of the attack warranted the use of adrenaline. Later that day a full history revealed that these acute attacks of asthma occurred every month, always on the first day of menstruation, and that her only periods of freedom from asthma had been during her three pregnancies, when she had felt remarkably fit. Asthma had first occurred at the age of 17 years coinciding with her first menstruation. She responded excellently to 10 mg. progesterone daily, and in December 1948 Dr. Raymond Greene gave her a 500 mg. progesterone implant. She has *since remained in excellent health and had her fourth child in 1952. Case III.-A married factory worker, aged 49, who had suffered from premenstrual migraine for years, developed ulcerative stomatitis in 1952. Observations over three months showed that the lesions commenced with a salty taste in her mouth on the 14th day of her menstrual cycle, and the following day moist, white and very painful ulcers developed on her lower lip and buccal mucous membrane. These persisted throughout the premenstruum, when her misery was increased by the addition of headaches, backache and depression; but all symptoms disappeared during menstruation. To use her words "progesterone acted like magic" on all her symptoms, and progesterone was later implanted.
The common factor in three apparently different cases was the recurrence of symptoms always at the same time in each menstrual cycle. To appreciate why such a variety of symptoms should all respond to the same hormone, progesterone, let us assume that Banting's and Best's momentous discovery of insulin had preceded Fehling's and Benedict's test for the detection of glycosuria. Banting and Best would have found that insulin could cause a miraculous response in some cases of coma, a dramatic recovery in some cases of emaciation, perpetual fatigue and polyuria, and a marked improvement in some cases of carbuncles and peripheral neuritis. It was the use of Fehling's and Benedict's test that enabled them to find a common factor in all these differing symptoms-the presence of glycosuria. In premenstrual syndrome there is a common factor-the cyclical recurrence of symptoms with each menstrual cycle. Unfortunately, there is no test to assist the diagnosis of premenstrual syndrome, or indeed of progesterone deficiency. To-day the recognition of this syndrome must depend on the intelligence of the patient, or her doctor.
DIAGNOSIS OF PREMENSTRUAL SYNDROME
The only positive diagnosis of premenstrual syndrome can be made by recording on a calendar the relationship of symptoms to menstruation. This point was illustrated in the case of a girl of 16 years, who had acute asthmatic attacks, always occurring on Mondays, not every Monday and not near menstruation. A three-month calendar, however, revealed a regular cycle of 28 days always commencing on a Tuesday, and an asthmatic attack always on the 13th day, a Monday, at ovulation.
Keeping a calendar necessitates delay in commencement of treatment, but there are certain factors which may assist the diagnosis of premenstrual syndrome. It is usual to find the presenting symptoms accompanied by bouts of depression, irritability and lethargy. Hippocrates ascribed these accompanying symptoms to "agitated blood seeking a channel -of escape from the womb" (Bickers and Woods, 1951). One may suspect a patient who has boundless energy one day followed by a few days of lethargy and listlessness. Coupled with this is a tendency to blame a very minor symptom, such as a stye, ulcer in the mouth or acne, for the accompanying depression and lethargy, the impression being that if only this one little spot would disappear the mental tension would also follow suit.
Another guide is facial pallor and puffiness during an attack, suggestive at first sight perhaps of anemia, but belied by the good colour of the mucous membrane and normal heemoglobin level. Spontaneous bruising has been noticed by Billig and Spaulding (1947) and others. It is painless, bilateral and usually in more or less the same area, with common sites on the thighs and upper arms. Possibly retinal hemorrhages may be included here.
Signs, which may be noticed on day-to-day observations, are weight gain, cedema, albuminuria and hypertension. A weight gain and loss of over 2 lb. in a cycle is significant, although Novak and Novak (1952) record the highest weight gain during the premenstruum of 15 lb. all of which was lost during menstruation. from premenstrual headaches, depression and irritability. There was a rise in blood pressure from 110/70 mm.Hg after menstruation to 140-160/80 mm.Hg in the premenstruum, and the albuminuria, in catheter specimens, was limited to the premenstruum. Treatment with 25 mg. progesterone on alternate days produced uterine cramps (a sign of overdosage) but on 10 mg. progesterone there was relief on all symptoms, the blood pressure remained steady and there was no albuminuria. Fig. 2 Obstetricians may recall that the same triad of signs (cedema, hypertension, and albuminuria) is present in another disease, toxemia of pregnancy, and may also notice the resemblance of the three classes of toxaemia to these charts of premenstrual syndrome (Figs. 1, 2 and 3). There are those who, after a normal early pregnancy, develop aedema, hypertension, and albuminuria, just as in Fig. 1 , after normality early in the cycle, these same signs of cedema, hypertension and albuminuria developed in the premenstruum. Those who show hypertension early in pregnancy, but later develop the superadded signs of cedema and albuminuria, are analogous to Fig. 2 . Lastly, there is the class, which is analogous to Fig. 3 , where albuminuria is present early in pregnancy with a later development of hypertension and cedema. These three charts also demonstrate the specificity of progesterone in acting only on those signs and symptoms present in the premenstruum, but not on signs and symptoms present throughout the cycle.
INVESTIGATION INTO INCIDENCE OF PREMENSTRUAL SYNDROME
This similarity of signs of cedema, hypertension and albuminuria, coupled with the high incidence of toxamia noted in our reported series of premenstrual syndrome (Greene and led to an investigation into the incidence of premenstrual syndrome in normal women and those who had previously suffered from toxaemia of pregnancy. A total of 952 women of child-bearing ages were interviewed. 614 were workers at a light engineering factory employing some 2,000 women workers, 101 were women attending routine sessions of an infant welfare clinic, and 237 were women who had previously suffered from toxxmia of pregnancy. 40 of these toxamic mothers were from my partnership practice and 197 were selected from the records of the local antenatal clinics. The criterion for toxzemia was a blood pressure exceeding 140/90 mm.Hg and the institution of treatment (hospital admission, surgical induction or complete bed rest). 127 women were excluded for amenorrhoea, uncertain diagnosis or complicating factors, e.g. pyelitis, placenta pravia. These figures satisfied the statisticians as there remained four almost equal groups, there were 191 toxaemic mothers, 222 parous controls, 176 non-parous married controls and 236 non-parous single women. Diagnosis of premenstrual syndrome was made if there were attacks of any symptoms, which fulfilled the following three conditions: (1) they had been noted in each of the three previous menstrual cycles, (2) their severity demanded relief with analgesics or medical advice, (3) their occurrence at a specific phase of the menstrual cycle was confirmed by calendar. All women were interviewed by me and asked if they ever suffered from headaches, giddiness, nausea or vomiting, blackouts, asthma, backache, ulcers in the mouth, or any other symptoms they might care to mention, and were asked the day on which they last experienced an attack and if these had occurred more than three times in the last three months. Questions were asked on their well-being during pregnancy, past health, family health, their menstrual history and the day of their last menstrual period. They were given a form to complete, on which I wrote the recurring symptom and asked them to fill in the dates of the symptoms and of menstruation during the following six weeks.
Bickers and Woods (1951) noted the presence of premenstrual syndrome in 36% of women employees in an American factory of 1,500 women workers, Israel (1938) estimated that 40% of otherwise healthy women suffered from this syndrome, but Novak and Novak (1952) , in their textbook, describe it as a "relatively rare but distressing disease".
My investigation showed an incidence of premenstrual syndrome of 30% in parous controls, 30% in non-parous married controls and 21 % in single controls but that the high figure of 86% was recorded in toxwmic mothers (see Fig. 1, Dalton, 1954 ). The incidence of premenstrual syndrome obtained by calendar confirmation is very similar, and again shows a very high incidence among toxemic mothers. Among controls, the effect of age was a gradual increase in the incidence of premenstrual syndrome, which was not present in the toxwmic mothers but which is not statistically significant (Fig. 4) the incidence was a steady and marked increase in toxaemic mothers (see Fig. 2, Dalton, 1954) . These investigations confirmed our findings in premenstrual syndrome of a normal menstrual history in regard to duration of flow, length of cycle, age at first menstruation and absence of dysmenorrhea (Greene and . Dysmenorrhoea was defined as pain coinciding with menstruation and present in the areas covered by uterine or ovarian nerve distribution, i.e. the lower abdomen and upper thighs. One often hears sufferers from premenstrual syndrome exclaim "Oh! my periods are quite normal, I never know I have them" implying that because the menstrual flow is painless menstruation cannot be associated with the recurrence of migraine, asthma, depression or any other symptom.
The investigations also revealed that symptoms occurring during a toxemic pregnancy tended later to recur during the premenstruum. Thus one mother who was troubled with nausea and vomiting throughout pregnancy would later find it was just these symptoms which recurred during the premenstruum. Another might develop headaches during the toxaemic pregnancy and later during the premenstruum, and yet another develop backache at both times. It was also noticed during the investigations, and since confirmed on toxemic patients, that such symptoms antedated the onset of toxmemic signs by several weeks. This work suggested that both toxumia of pregnancy and premenstrual syndrome have three stages of development. The first a stage of minor symptoms (headache, nausea, lethargy, depression, irritability, vertigo and visual aura, &c.), followed by a stage of signs (oedema, hypertension and albuminuria), and finally both diseases may culminate in fits, (eclamptic or epileptic).
The symptoms found by toxaemic mothers during their pregnancy and in the premenstruum, compared with symptoms noted in controls and in sufferers from premenstrual syndrome , are shown in Fig. 5 . Headache was the commonest symptom in all classes. No specific questions were asked on lassitude, depression and irritability but these symptoms were frequently mentioned spontaheously. The absence of epilepsy in controls is accounted for by reason that epileptics are not eligible for employment at the light engineering factory at which most controls were employed. THE COURSE OF PREMENSTRUAL SYNDROME What is the course of premenstrual syndrome? In common with so many endocrinal disorders the onset is often associated with puberty, childbirth (normal or toxemic) and menopause, but there may be a previous history of cyclical vomiting in childhood. In the investigation 26 % of toxemic mothers dated the onset of premenstrual syndrome before the toxnmic pregnancy, and only 34 % dated the onset from the toxemic pregnancy. There is a tendency for the symptoms gradually to increase in severity, but here stress undoubtedly plays an important part. At times of stress symptoms become unbearable and of increased severity, whilst when life flows along like a song the symptoms decrease or may pass by unnoticed. This makes it difficult to pinpoint the date of onset. Some patients were asked at each visit when the symptoms first commenced, but different answers were received on each occasion. Thus one woman of 34 years, who was attending for premenstrual migraine, first mentioned symptoms of six months' duration; later this was extended to two years dating from her second toxxemic pregnancy; on another occasion marriage at 21 years was blamed; and yet another time she stated it had been present all her life, since her early school career. Undoubtedly headaches had been present since puberty and were antedated by cyclical vomiting, but they became severe at times of stress and'it was on these occasions that treatment and hospital investigations were sought. Her daughter of 11, who has suffered from cyclical vomiting experienced her first true migraine the other day; she has not yet started menstruation. Her grandmother was also subject to premenstrual migraine, which ceased at the menopause.
Over the years the pattern of attacks may alter or symptoms change, as in Case III where ulcerative stomatitis gradually replaced mnigraine. Others have been seen where allergic rhinitis replaced asthma, or where migraine replaced, or was replaced by, epilepsy.
In our series of premenstrual syndrome we found a high incidence of toxwemia of pregnancy, but it is important to remember that we also reported that 62 % were more energetic and free from symptoms during pregnancy . In these cases it is probable that the extra progesterone produced by the placenta is responsible for the temporary remission. Indeed, those patients who are symptom-free during pregnancy, will sometimes return after a course of progesterone saying "I feel wonderful-just as if I'm pregnant". Most cases end with the natural menopause, but not all, and in particular I would mention the increase of symptoms so common at times of the first missed periods. Others continue with monthly attacks during their sixth and seventh decades. I have at present under my care a woman of 52 years, who had a natural menopause eleven years ago, and who brought me a calendar covering the last twelve months showing a regularly recurring monthly attack of migraine. Another, aged 64 years, had monthly attacks of blackouts and vertigo, now relieved by ethisterone, and another aged 70 years, had regular attacks of asthma, also relieved by ethisterone. But my best example is a woman aged 63 years, who developed eclampsia with her fifth pregnancy twenty-six years ago. She had since suffered from attacks of epileptic fits every month, and after a natural menopause at 52 years, these attacks occurred every fortnight. In September 1953, after epilepsy of twenty-six years' duration she was treated with ethisterone 150 mg. daily and has since had no fit.
Hysterectomy certainly does not cure premenstrual syndrome, although it does transfer the patient from the gynecologist's wing to a specialty dictated by the site of the symptoms. When you recall the loss of 11 lb. weight during menstruation by the woman shown! in Fig.  2 , realizing that this was water lost by diuresis in a couple of days, you may realize how it is that sometimes we are shown a pail of blood-stained urine which the patient is reputed to have passed in an hour or two and are told that her "Life's blood is coming away". This patient is regarded as having heavy periods, functional menorrhagia, and possibly as being a suitable case for hysterectomy. We, general practitioners, who have the later care of these patients, know that while hysterectomy may sometimes relieve the initial stress, such patients later return to our care with numerous symptoms for which no adequate cause can be found. They.are labelled "neurotic", but perhaps it -would be kinder to mark them as having a lowered threshold of pain. Fortunately, even these patients, if there is a cyclical recurrence of symptoms, respond readily to progesterone or ethisterone. At present I have under my care 13 cases of post-hysterectomy premenstrual syndrome, all of whom have responded to treatment.
It is too early to decide yet whether remissions following a course of progesterone or a progesterone implant are permanent. Certainly remissions do occur, as in the woman with severe premenstrual asthma in my opening case who has now had a remission; of almost six years, but more often periodic treatment is needed. These patients are best classed as potential sufferers, in whom at times of stress there is likely to be a recurrence.
PROGESTERONE THERAPY OF PREMENSTRUAL SYNDROME
Although other treatments of premenstrual syndrome have been tried I always return to progesterone for consistently good results, and this alone will be discussed.
The results obtained in 78 cases of premenstrual syndrome treated by Dr. Raymond Greene and myself (1953) between 1948 and June 1952 when using progesterone or ethisterone are shown in Table I . 47 9% cases had complete relief following ethisterone and a further 17-4% improved, In the light of present knowledge it seems probable that this figure of "17 4% improved" could have been converted to "symptom free" if increased dosage had been used. Progesterone gave complete relief in 83-5 % and improvement in 6-6%, but again with increased dosage this "6 6 %" might have become symptom free. Ethisterone, or anhydro-oxy-progesterone, is an oral preparation of progesterone, which has been found also to have cestrogenic and androgenic properties (Emmens and Parkes, 1939) . In treatment ethisterone was not effective in 30 5 % cases, which may be due to lack of absorption or to its other properties. I have seen a few cases where ethisterone caused nausea and vertigo, symptoms which were not present when progesterone was used. Nevertheless the ease of oral administration makes it the drug of choice in mild cases of premenstrual syndrome and in post-menopausal women. The usual starting dose is 30-75 mg. daily which may be increased, even up to 250 mg. if there is no improvement and no side-effects. If side-effects are present these may disappear with lower dosage, or with progesterone.
Progesterone must be administered by deep intramuscular injections and can be obtained in oily or aqueous suspension. Results in Table I were obtained with the oily preparation. Progesterone must be given daily or on alternate days. Larger individual doses, instead of giving a longer duration, produce signs of overdosage. Signs of overdosage are euphoria, insomnia, restless energy, dysmenorrhaea (which in toxemia may resemble false labour pains), faintness and possibly hysteria. There may be ovulatory bleeding or a slight blood loss throughout the premenstruum. Severe overdosage, such as may follow an implant, can cause temporary faintness, sudden lowering of the blood pressure and muscular weakness of a myasthenic type. Progesterone may also delay the onset of menstruation (and there is some evidence that it may delay the onset of labour). Occasionally urticarial weals and deep muscular tenderness follow an injection. I usually commence with 25 mg. alternate days, but if this does not give complete relief the dose is given daily, and if necessary larger dosage is used. The usual course is from the 14th to 26th day, but if ovulatory symptoms are present, if signs of weight gain are present before the 14th day or if a postponed attack of symptoms occurs during or after menstruation then the injections are continued throughout the cycle.
Where water retention is present to a marked degree less progesterone will be required if daily urea or ammonium chloride is used or if mersalyl is given twice or -thrice weekly (mersalyl can be given in the same syringe as progesterone). While this makes for less expensive treatment, dehydration alone rarely brings that complete relief of all symptoms and that sense of well being which is such a feature of progesterone therapy.
Although progesterone is ideally commenced before the onset of symptoms, one is sometimes called in during an acute attack of asthma, migraine, psychosis, epilepsy, or of depression as in Case I. These attacks can often be cut short by the simultaneous injection of 50-100 mg. progesterone and mersalyl 2 c.c. This may be of academic interest only in some symptoms which respond equally well to other methods, e.g. adrenaline in asthma, but some acute cases of migraine, psychosis and depression can be relieved in four to five hours with this double injection.
To obviate the necessity of frequent injections a progesterone implant may be given, after complete relief of symptoms has been obtained with progesterone injections. I usually follow Dr. Raymond Greene's method of implanting 500-800 mg. progesterone in the abdominal fat through a 1/4 in. incision using local anesthesia. Unfortunately progesterone pellets are very liable to be extruded although why this should occur is at present unknown; strangely enough extrusions rarely occur during pregnancy. I have seen extrusions occur within two weeks and others as late as sixteen months after insertion. It is interesting that the site of the pellets often becomes red and tender during menstruation, and more rarely at ovulation, and then the site may settle down only to reappear with the next menstruation. There may be fluctuation or discharge of a sterile fluid at the site of the implant during menstruation for a month or two before the extrusion of a pellet. The pellet is usually extruded through a punched-out hole, which heals rapidly within a day or two.
The other difficulty with progesterone implants is the uncertain duration of effectiveness, which does not depend on the type or the severity of symptoms or on the patient. Indeed two implants on the same patient may have different durations. We have carefully checked the batch numbers of pellets, but there is no correlation. It is possible that the amount of stress received plays a part in determining the duration, but this is yet another problem we are seeking to answer. The best time to implant progesterone seems to be at the end of menstruation and after any deficiency has been corrected by a course of progesterone.
There are conditions amenable to local progesterone therapy. Premenstrual allergic rhinitis and nasal obstruction may respond to nasal drops containing 10% progesterone. Premenstrual acne will respond to progesterone cream. However, local treatment is useful only in mild cases for in severe cases there are also the tension symptoms, which are best dealt with systemically. PROGESTERONE THERAPY OF TOxAEMIA OF PREGNANCY Progesterone therapy of premenstrual syndrome has opened the door to a new, and so far successful, therapeutic approach to the treatment of toxemia of pregnancy . The similarity of these two diseases has already been mentioned, and also the stage of symptoms which preceded the onset of signs. In premenstrual syndrome treatment is best given before the onset of symptoms or signs, so in toxemia this is probably also the ideal; nevertheless a lapse of time has been observed in toxemia after the onset of symptoms and before the onset of signs. Any minor symptom present during pregnancy was regarded as a possible early sign of toxemia, and a test dose of 25-50 mg. progesterone given if any symptoms developed. If this dose removed the symptom that symptom was regarded as a possible early sign of toxaemia and continuous treatment with progesterone instituted, and if symptoms later recurred the dose of progesterone was raised until the patient again became free of symptoms.
The following cases best explain this method of treatment (see Fig. 3 , . A housewife of 25 years, gravida 3, received progesterone for premenstrual hemicranial headaches and lethargy following her second pregnancy. At 28 weeks of her third pregnancy she complained of hemicranial headaches and bloatedness. She had gained 16 lb. in the previous four weeks and blood pressure was 145/90 mm.Hg. The test dose of 25 mg. progesterone relieved the headache for forty-eight hours but then the headache returned, so she was treated with 25 mg. progesterone on alternate days. On this dosage the blood pressure fell, and weight gain lessened and there was no recurrence of headache. She had a normal spontaneous delivery at full term.
A 34-year old housewife (see Fig. 4 , , during her first pregnancy in 1952, was admitted to hospital at 34 weeks for toxemia; after two weeks' bed rest she had a surgical induction, developed uterine inertia in the first stage of labour and later had a high forceps delivery. In her second pregnancy she complained of headache, spots before her eyes and nausea at 27 weeks, there were then no toxaemic signs present, but the test dose of 25 mg. progesterone brought relief of all symptoms for twenty-four hours; and she was, therefore, treated with 25 mg. progesterone daily. At 30 weeks she had a recurrence of headaches, but still no toximic signs; when the dose of progesterone was raised to 50 mg. all symptoms -again disappeared. At 34 weeks she had a recurrence of severe headache, vomiting and spots before her eyes. It was a Monday, and the patient explained she always felt bad on Mondays, as the district nurse, who gave the daily injections, did not come on Saturdays or Sundays. Now the patient had cedema of the ankles and face, albuminuria and a blood pressure of 180/100 mm.Hg. She was treated with 150 mg. progesterone and 2 c.c. mersalyl immediately. The following day she felt better, her blood pressure had dropped and albumin disappeared but the cedema was worse. The cedema had disappeared by the third day. She,remained on large doses of progesterone and continued to improve, and was ambulant throughout. At 36 weeks she developed a large urticarial weal at the injection site and as she had been symptom-free for almost two weeks the injections were stopped for one day, but on the second day there was a recurrence of headache, vomiting, and epistaxis with hypertension, but no cedema. Daily injections again made her symptom-free. She had a normal spontaneous delivery at full term. SOCIAL CONSEQUENCES OF PREMENSTRUAL SYNDROME In view of the successful treatment with progesterone of premenstrual syndrome the social consequences merit serious consideration. There is a high incidence of crimes of violence committed by women during or immediately before the menses . Will a fine or prison sentence really cure the woman, who in a sudden uncontrolled fit of premenstrual irritability, throws a rolling pin at her husband or neighbour? We have heard of the high accident rate among women pilots during menstruation (Whitehead, 1934) .
Is it for the same reason that we women drivers have won the reputation for unpredictable action on the road? During this phase of the menstrual cycle piece-time workers show lowered productivity, students become mentally duller, the suicide rate is higher and untold marital unhappiness and domestic discord have resulted from premenstrual outbursts of temper and irritability.
The cost of progesterone therapy is high, but when this charge is weighed against the price in terms of human misery, suffering and injustice it is seen as a justifiable expense opening up a new vista of Medicine.
